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Lincoln Wastewater System 
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Dear Mr. Schlautman: 
 
The City of Lincoln, Nebraska plans to construct a trunk sewer line that is about 1.3 miles in 
length. This sewer will run approximately parallel to the BNSF Railroad tracks from 
approximately 1 mile NNW of the intersection of 27th Street and Rokeby Road to about ½ mile 
SSE of the intersection of 27th Street and Rokeby Road. The sewer will cross under the BNSF 
Railroad tracks at two locations, via trenchless construction, such as utility tunneling, pipe 
jacking, or microtunneling. The remaining portion of the sewer will be installed by means of open 
cut trenching. 
 
As requested, HWS Consulting Group Inc. (HWS) has performed a subsurface exploration and a 
preliminary geotechnical study of the subsurface soils at the referenced site. The purpose of these 
services was to address geotechnical issues for the preliminary design of the proposed sanitary 
sewer. This report summarizes the findings of the subsurface exploration and the preliminary 
geotechnical study. 
 
 
SUBSURFACE EXPLORATION 
 
A program of Dutch friction-cone soundings, test borings, and soil sampling was performed at the 
project site on May 7, 2004. Three (3) Dutch friction-cone soundings were made at the site. Four 
(4) exploratory borings were taken to depths of between 7 and 30 feet below the existing grade to 
establish the general subsurface conditions of the area under consideration. Three of these borings 
were made immediately beside the three soundings. 
 
The Dutch friction-cone soundings were performed with a mechanical penetrometer in 
accordance with ASTM D 3441-98, Standard Method for Deep, Quasi-Static, Cone, and Friction 
Cone Penetration Tests of Soil. The mechanical penetrometer operates incrementally, using a set 
of inner rods to operate a telescoping penetrometer tip and to transmit the components of 
penetration resistance (cone bearing and friction sleeve resistance) to the surface for 
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measurement. The plot of the test data identifies the relative positions and thicknesses of hard and 
soft layers. 
 
The borings were made in accordance with ASTM D 1452-80 (Reapproved 2000), Standard 
Practice for Soil Investigation and Sampling by Auger Borings. A machine-driven, continuous 
flight auger having a diameter of 6 inches was used to advance borings 1,2, and 4 for sampling. 
Access with the drill rig was not possible at boring locations 3a and 3b, therefore, these two 
borings were advanced used a hand auger and a Backsaver soil probe. All bore holes were stable 
and casing was not required. Water level readings were made in the auger borings at times and 
under conditions stated on the boring logs. 
 
Several small disturbed soil samples were obtained and were examined in the laboratory by a 
member of HWS' professional engineering staff to supplement the field identification. 
 
The vicinity map and the boring location plan are presented in Appendix A. The penetration 
diagrams (see Appendix B) present the results of the Dutch friction-cone soundings. The boring 
logs (refer to Appendix C) present the data obtained in the subsurface exploration. The logs 
include the surface elevations, the approximate depths and elevations of major changes in the 
character of the subsurface materials, visual descriptions of the materials in accordance with the 
criteria presented in Appendix D, and groundwater data. The approximate locations of the 
soundings and borings are shown in Appendix A. 
 
Elevations (approximate) at the sounding and boring locations were determined by survey with 
reference to points that HWS' Survey Department located and elevated prior to the subsurface 
exploration. These reference points are presented below. The elevations are with reference to 
USGS datum (NAVD88). 
 
• Boring 1. Top of manhole cover, located east of the railroad tracks and on the south side 

of the ditch; elevation = 1 1 85.4 feet. 
• Boring 2. Control point # 174; elevation = 1 194.5 feet. 
• Borings 3a and 3b. Control point #182; elevation = 1203.6 feet. 
• Boring 4. Top of railroad bridge deck; elevation = 1 194.8 feet. 
 
GEOLOGY AND SITE CONDITIONS 
 
The city of Lincoln lies in the Dissected Till Plains section of Nebraska, a part of the Central 
Lowland province of the Interior Plains physiographic division1. The project site is located in the 
southern portion of Lincoln, and is situated in both alluvial bottomlands and a loess mantled 
terrace adjacent to Salt Creek. Dakota sandstone is exposed in a railroad cut north of borings 3a 
and 3b. Refusal of hand sampling equipment-presumably on Dakota sandstone-occurred at boring 
locations 3a and 3b at depths of 7.3 and 7.6 feet, respectively, below existing grade. In the 
Lincoln area, the upper portion of the Dakota sandstone is known to have beds of both shale and 
ironstone. 

______________________________ 
1 Physiographic Provinces of North America, Map by A. K. Lobeck, 1948; The Geographical Press; Columbia
University, New York 



EA Engineering, Science, and Technology 
May 28, 2004 
Page 3 
 
The subsurface materials encountered at the boring locations are briefly described below in 
descending order of occurrence. Detailed descriptions are provided in the boring logs, which are 
presented in Appendix C. 
 
Soil Zone Description 

Modern Alluvium Silty sand, low plasticity, 50 to 60 % fine to 
coarse sand, wet, loose, extends from the 
ground surface to a maximum depth of 0.9 feet, 
encountered at boring 3b. 

Topsoil Lean clay, medium plasticity, 0 to 25% fine 
sand, wet, medium stiff to stiff, extends from 
the ground surface to a maximum depth of 3 
feet, encountered at borings 2, 3a, and 4. 

Alluvium Fat clay, lean to fat clay, lean clay, silty sand, 0 
to 70% fine sand, low to high plasticity, wet to 
saturated, stiff to very stiff and medium dense, 
extends from the ground surface, or underlies 
the topsoil, to a maximum depth of the depth 
explored, encountered at borings 1 and 4. 

Subsoil Fat clay, lean clay, high to medium plasticity, 0 
to 15% fine sand, wet, stiff, underlies the 
topsoil and extends to a maximum depth of 4 
feet, encountered at borings 2 and 3 a. 

Lower-Subsoil Lean clay, medium plasticity, wet, stiff to very 
stiff, underlies the subsoil and extends to a 
maximum depth of 5.5 feet, encountered at 
boring 2. 

Peoria Alluvium Fat clay, lean to fat clay, lean clay, sandy lean 
clay, clayey sand, silty sand, 0 to 80% fine to 
medium sand, low to high plasticity, medium 
stiff to very stiff, moist to saturated, underlies 
the Peoria and extends to a maximum depth of 
the depths explored, encountered at borings 
2,3a, and 3b. 

Dakota Sandstone (assumed) Assumed to underlie the Peoria alluvium, 
Dakota sandstone is exposed in a railroad cut 
section northwest of borings 3a and 3b; borings 
3a and 3b are assumed to have reached refusal 
on Dakota sandstone. 

 
Groundwater was encountered at elevations ranging from 1 17 1.9 to 1 179.9 feet (5.2 to 2 1.8 
feet below existing grade). The water table could be expected to fluctuate several feet depending 
on surface drainage, rainfall, vegetation, temperature, and other factors. 
 
DISCUSSION 
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1.  General soil Conditions.    The soils encountered at borings B-1, B-2, and B-
4 generally consisted of medium stiff to very stiff clay soils. Open cut trenching is expected to be 
a suitable construction method, except at the BNSF crossings where trenchless construction 
would be utilized. At borings B-3a and B-3b, refusal of the hand sampling equipment occurred at 
elevations 1 190.2 and 1 186.8 feet (7.3 and 7.6 feet below existing grade), respectively. The 
refusal was assumed to be on Dakota sandstone because sandstone is evident in the railroad cut 
located immediately northwest of borings B-3a and B-3b. Boring B-3a was made on the bank of a 
small creek and B-3b was made within the creek. 
 

2. Groundwater.  As previously discussed, groundwater was encountered at 
elevations ranging from 1 17 1.9 to 1 179.9 feet (5.2 to 2 1.8 feet below existing grade). Table 1 
presents groundwater data at the five boring locations. 
 

 
*Below existing grade. 
** Groundwater was not encountered to the depths of the borings (7.3 feet [elevation 1190.2 feet] 
at B-3a and 7.6 feet [elevation 1186.8 feet] at B-3b). 
 

3.  Trenchless Construction.  Trenchless installation methods (for example, 
utility tunneling, pipe jacking, and microtunneling) will likely be used at the two railroad 
crossings. A brief summary of the soil and groundwater conditions at the trenchless locations is 
presented in Table 2. It should be noted that bedrock (Dakota sandstone) will likely be 
encountered during trenchless construction on the east side of the tracks in the vicinity of borings 
3a and 3b. 

 
*Approximate distance that the water table is above or below the proposed flow line of the sewer. 
**Groundwater was not encountered to the depths of the borings (7.3 feet [elevation 1190.2 feet] at B-3a 
and 7.6 feet [elevation B 186.8 feet] at B-3b). 
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4. Bank Erosion.  In the vicinity of boring 2, the currently proposed alignment of 
the sewer line is approximately 120 feet from the nearest bank of a meander of Salt Creek. 
Concern has been expressed that future bank erosion by Salt Creek might endanger the proposed 
sewer line. EA Engineering indicated that the flow line of the sewer would be approximately 26 
feet below existing grade. The soils encountered at boring 2 consisted of medium stiff to very 
stiff lean and fat clays. Aerial photographs dated 1956 show that the stream channel is in 
approximately the same location as its current location. The flow line elevation of the channel 
could be compared to the sewer line flow elevation to help determine if bank erosion could 
become a future problem. 
 

5. Applicability of Recommendations.  The recommendations presented in 
this report are based in part upon HWS' analyses of the data from the Dutch friction-cone 
soundings and soil borings. The penetration diagrams, boring logs, and related information depict 
subsurface conditions only at the specific sounding and boring locations and at the time of the 
subsurface exploration. Soil conditions may differ between the soundings and exploratory borings 
and might change with the passage of time. The nature and extent of any variations between the 
sounding and boring locations or of any changes in soil conditions (e.g., drying of soil) might not 
become evident until excavation and construction of the trunk sewer project have begun. 
 
HWS should be contacted if any questions arise concerning this report or if changes in the 
preliminary nature, design, or location of the sewer line are planned. This report shall not be 
reproduced, except in full, without the written approval of HWS Consulting Group Inc. 
 

 










































